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© The invention relates to a contact display panel 
circuitry in which the phototransistors (1) are on two 
adjacent sides of the contact display panel and the 
diodes emitting infrared radiation to the phototran- 
sistors are on the opposite sides, and in which, 
under the control of transfer registers, each 
phototransistors (1) in turn is coupled to a common 
line (c), the logic circuit of the device being capable 
of computing the location of a possible contact point 



on the basis of changes in the signal in the common 
line (c). According to the invention the use of con- 
trollable switches and numerous resistors and 
capacities is avoided by coupling in series with the 
phototransistor (1) a diode (2) in such a manner that 
the collector of the phototransistor is coupled to the 
transfer register and the emitter is coupled via the 
said diode (2) to the common line (c). 
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SWITCHING CIRCUIT FOR A CONTACT DISPLAY PANEL 



The invention relates to a contact display panel 
circuitry in which there are phototransistors on two 
adjacent sides of the contact display panel and on 
the opposite sides there are diodes emitting in- 
frared light to the transistors, and in which, under 
the control of transfer registers, each phototran- 
sistor in turn is switched to the common line. 

It is known that contact display panels have a 
structure in which the phototransistors are located 
on two adjacent sides of the panel and the diodes 
emitting infrared light are located on the sides 
opposite to these sides. The components are ar- 
ranged so that there is always an infrared diode in 
alignment with a phototransistor on the opposite 
side. The imaginary lines interconnecting each pair 
of a phototransistor and an infrared diode form a 
grid. The diodes transmit infrared radiation, pulsed 
continuously or intermittently, to the phototransis- 
tors. The basic principle is that, when some point 
in the display panel is touched by a finger, the 
infrared radiation to the bases of the phototran- 
sistors in the contact line both in the X direction 
and the Y direction is cut off, whereupon the logic 
circuit observes the change in their collector or 
emitter current and is thus capable of computing 
the coordinates of the contact point. 

There is known a circuitry, shown in Rgure 1, 
in which the phototransistors are coupled via an 
analog cmos switch to a common line, which leads 
to the logic circuit The phototransistors 1 continu- 
ously receive supply voltage, and their emitter is 
coupled to switch K ( which for its part is coupled to 
the common line c. The emitters are also coupled 
to the ground of the circuit by resistor R. Between 
the transistors 1 and the switches K there is addi- 
tionally a differential capacitor C. Infrared diodes 
(not shown) transmit infrared radiation to the bases 
of the transistors 1, from which a certain emitter 
current and emitter voltage follow. 

The transfer registers SR transmit at a certain 
frequency a control pulse, scanned, to each switch 
K, whereupon the switch K closes. From the emit- 
ter of the phototransistor, a pulsed signal, modu- 
lated by the infrared beam, is obtained. If a transis- 
tor is not receiving infrared radiation, the signal 
received from its emitter disappears or is consider- 
ably reduced. The logic, which also controls the 
transfer registers SR, will now be capable of deter- 
mining the phototransistors concerned and thus the 
contact point. The disadvantages of this prior-art 
circuitry include that a large number of resistors, 
capacitors and analog switching circuits or the like 
are needed, and arranging the necessary wiring on 
a printed circuit card is difficult. 

Another known switching method is depicted in 



Rgure 2, In which the reference numerals are in 
applicable parts the same as in Rgure 1. In It 
multiplexer/decoders are used for switching each 
phototransistor 1 in turn to the line c leading to the 

5 common logic. The diodes emitting the infrared 
radiation which generates the base current of the 
phototransistors are not shown in the figure. The 
multiplexer/decoders are controlled by control sig- 
nals (a, b, c) arriving along the control channel and 

w by the selection signals of the multiplexer/decoder. 
The emitter voltage of the phototransistors, which 
is the voltage effective across the resistor R, is 
applied via the differential capacitor to the mul- 
tiplexer. The a, b, c signals of the control channel 

75 select in turn the emitter voltage of one phototran- 
sistor 1 at a time for being switched to the line c, 
from the voltage level change of which the logic 
circuit is capable of identifying the coordinates of 
the contact point. The disadvantages of this second 

20 prior-art method include that the control of the 
multiplexer/decoders requires a relatively large 
number of control lines and that the implementation 
(coding) of the control by means of 
multiplexer/decoders is more cumbersome than 

25 when using transfer registers. In this circuitry, also, 
a large number of resistors and capacitors are 
used. 

It is the object of the present invention to 
provide a circuitry in which, by using transfer regis- 

30 ters, the circuitry is arranged so that no resistors 
and capacitors need to be used and in which as 
little wiring as possible is needed. The problem is 
solved so that there us a diode coupled in series 
with the phototransistor so that the collector of the 

35 phototransistor is coupled to the transfer register 
and the emitter is coupled via the said diode to the 
common line. 

The circuitry according to the invention is de- 
scribed in greater detail with reference to the ac- 

40 companying Rgure 3, in which, for applicable 
parts, the same reference numerals are used as in 
the systems described above. 

In the circuitry there are used transfer registers 
SR which have a series-form input and a parallel- 

45 form output. The inputs of the transfer registers 
are, in a known manner, a clock signal, the supply 
voltage, and the control data. According to the 
invention, a phototransistor 1 and in series with it a 
diode 2 are coupled to each of the series-form 

50 outputs of the transfer registers. The diodes 2 are 
all coupled to a common line c, which leads to the 
logic circuit. The transfer register SR gives in suc- 
cession to each phototransistor 1 a voltage pulse, 
and the pulse frequency, I.e. the frequency be- 
tween the adjacent phototransistors, is approx. 1 
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kHz. When a phototransistor receives voltage, it 
becomes conductive, and the signal received from 
the emitter is applied via the diode 2 to the com- 
mon line c. If the connection between the 
phototransistor concerned and the diode at the 5 
same time transmitting infrared radiation is cut off 
by touching the panel, the effective signal due to 
modulation will be omitted from the emitter of the 
phototransistor and a modulation signal will not be 
switched to the common line c when the phototran- 10 
sistor is active. 

For compensating for changes in the direct- 
voltage level of the line c it is possible to use, for 
example, the compensation circuit 4 according to 
the Figure, the operation of which is described in is 
greater detail in Patent Application Fl 895243. 

The circuitry according to the invention has 
advantages over the systems according to the state 
of the art. In the circuitry, the need for components 
is reduced, since no separate resistors and capaci- 20 
tors and no controllable switches are needed. The 
reduction of the number of components and wiring 
reduces the size of the circuit and increases its 
reliability. 



Claims 

1. A contact display panel circuitry in which there 

are phototransistors (1) on two adjacent sides of 30 
the contact display panel and on the opposite sides 
there are diodes (2) emitting infrared radiation to 
the phototransistors, and in which, under the con- 
trol of transfer registers (SR), each phototransistor 
(1) in turn is switched to the common line (c), 35 
characterized in that the diode (2) is coupled in 
series with the phototransistor (1) in such a manner 
that the collector of the phototransistor is coupled 
to the transfer register (SR) and the emitter is 
coupled via the said diode to the common line (c). 40 

2. A circuitry according to Claim 1, characterized 
in that the said common line (c) leads to the logic 
circuit of the device, the logic circuit determining in 
its algorithm the location of a possible contact 
point. 45 
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